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GIS analysis (PCR approach) 
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X GGGr^JI^c''TCGA GCgGCC Gc'c^t'cCGA CGAGACCCCC TGCGTACGGC TCGCCGCGG T GGCTGGCOCT ACTTCtsaAaa JLOCCCGAOSC cgQgccsTco 

SgCTTAAG AGCT CGCCGG CGCCTAGGCT aCTCTCaCGG ACGCAT GCCa AGCGGCGCCA CCGACCGCGA TgAAGCCTCC TCgCGCTgCC CCgCgCC*CC 

101 TmTATACA TTCCCGCaCG GAGOCAACGa MOGaCaaGG CgCCT C CTS* ITAOgCCGCg GAGGT^CAG gCTCTgTTgT QiTGJMgCTP AAMTTAMT 

AAAAATAXGT MOGOCaCaC CTCCGTTGCC TTCCCCCCC C OCCGUMgCMICT itATCCGgCOC CTCCTCTCTg CGAOACAACA OTACTTCtaC TTTTAATTT* 

miei 

201 GTT^AATGa «31Y30Ce*C r TC OCT CTCCg TAOCCAATaA ICMUMCTgC GGCATCTGCA GOASGGa S TT TAATGGCTaC rGTCCAGACT CTAaggl ggg 

^" IScSctS ISSSocc «cogT»cr AcxmACG ceorAOACor ccTACca cAA ATT»cca»ca acaiccTCicA oiTroicS 

301 TGCTaraAC iccccccTCC reirsccgAM caiCCT e eoc rscTTCCACA rGCAcngcAr c™»fros ctcaatocgc *ge>ggTCca cc*gCA"gg 
ACcauaacTO jtcggomMffP jir^crrffrar tagmuscBic AccamccTCT Accmaiocr* coagTTcaec cacTracgoo TociccacasT asTcaraAca 

401 rrrAT CTOTC CCCACCACTO GAAOTTCAAA GAGTGAAGCC CGTrXCGTGC CACTTCCCTC TCCTGTGCTO TGCCAaaCTC M^^TTCC CT«X;»CCCC 

*° SgrlcAcIg CCgTCCTCAC CTTCAAGTTT CTCACTTCGO GCACGGCA CG GTGAAGGGAG AGGACaCGAC ACBgrCOaig TOaaseUUCC GAOtmaOO 

«iOl recccCAOAT ACAGCACCCC AAOTCCCCTC CACACAGCAC AGIGGXGCCC AGAGATCTCG GTCTSTG CCG GGGACAABGA TBCTTTeTGT TTSggT^^ 

^" Ig^gl iggg^ nSo^ oroacgic tc>ccac«scc TcxCTAcace cwaouaw c ccCTgirccr ac«*aagaoi AACCGicccr 
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CAAGGTTGAA AOGAaCtrTG eiGACTG T TT TGTTTTCCCA TCACATTGAC ACrTT ATTg* "^"Z"^^ SISS S 

GTTCCAACTT TCCTCG*A*C GUCTGACJM* ACAAAAOGOI AgTSXMCTS TGAAATAAGT TATTCATTTT GAOTAAX&TC AAGOTTCAGC CTACOACCCa 

Sail 

^CCTXSCftG GCATCCAAGC TTCAGTATTC TATAGTCTCA CCTAAATAGC nOaOGTAAT C31TGGTCATA GCTGTTTCCT GTOT taAAT T GTTMOOGCr 
^SStC CGTAOGTTCG AACrCATAAG ATATCACAGT GGAnTATCO AACCGOVTTA GTACCRSTAT OGACAAAGGA CaCACTTTAA CRATAOGCGA 

CACRATTCCA CACAACATAC C3AGCCGGAAG CATAAAGTGT AAAGCCTGGG GTGCCTAATG AGTCAGCTAA CTCACATTAA TTOOGTrGOG CraCTOOOC 
SS^IaoS GTCTTCTATC CTOGGCCrrC GTATTTCACA TTTCGGACCC CACX3GATTAC TCACTCGATT GAGTGTAATT AACGCAA05C GAGTGAOSGG 

GCrrrCCAGT OGGGAAACCT CTCGTGCCAG CTCCATTAAT GAATOGGCCA ACX3CGOGGGG AGAGGCGGTT TG0t3TATTGG GOGCTCTTCC GCTTTCCT^ 
oSaAGotS GCCCTTTOGA CRGCACGGTC GACGTAATIA CTIAGCOGGT TGCX3CX3CCCC TCrCGGCCAA ACXSCATAACC ODOGAGAAGO OGAAGGAGOG 

TCACTOACTC GCTOGGCTOS GTOGTTCGGC TCGGGOGAGC OGTATCAGCT CACTCAAAGG CGGTAATACG GTTATCCACA GAATCAGGGG ataaogcagg 

ISSSSS SScGOGAGC SgSJScS aScogctcg CCATAOTOGA QTCAGTITO GCCATTATGC CAATAGGIGT cttagtcccc tattgogtcc 

aaagaacatc tcagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg cogosttgct GGOGTmrc gataggctcc GTCCCCCTCA CGAGCAXaC 
tttcttgtac ACTOGTrrrc cGGTCGrrrr ccggtcctto gcatttttcc ggogcaaosa ccgcaaaaag ctatccgagg oggggggact gctogtagtg 

AAAAATCGAC GCTCAAGTCA GAGGTCGOGA AACCCGACAG GACTATAAAG ATACCAGGCG TTTCCCCCrG GAAGCTCCCT GGTGCXSCTCT CCTOTACO^ 
TTTTTAgSg SaCTTCAOT CTCCACCGCT TTOGGCTGTC CTOATATTTC TATOGTCCGC AAAGGGGGAC CTTGGAGOGA GCAOSaSAGA GGACATGGCT 

CCCTGCOSCr TACOXJATAC CTOTCCGCCTT TTCTCCCTTC GGGAAGCGTG GCGCriTCTC ATAGCTCAOG CTGTAGGTAT CTCAGTTOGG TGTAGGTCGT 
GGGACGGCGA ATOGOTATG QACAGGCGGA AAGAGGGAAG CCCTTCGCAC CGCGAAAGAG TATCGAGTGC GACATCCATA GAGTGAAGCC ACATCCAGCA 

TCGCTCCAAG ClOGGCTCIG TCCAOGAACC CCCCGTTCAG CCOGACCGCT GCGCCTTATC OGGTAACTAT CGTCTTGAGA CCAACCCGGT AAGACACGAC 
JSSISS? ScSgaSc AOCTGCTTOS GGGGCAA£?rC GGGCTOGCGA CGOSGAATAG GCCATTGATA GCAGAACTCT GGTTOGGCCA TTCIGTGCTG 

TTATOGCCAC TCGCAGCAGC CACTGGTAAC AGGATCAGCA GAGCGAGGTA TGTAGGOQGT GCTACAGAGT TCTTGAAGTG GTGGCCTAAC TACGGCTACA 
AATAGTOGTG ACCGTOGtSg CyiGACCATTO TCCTAATOGT CTOGCTCCAT ACATCOSCCA OGATCTCTCA AGAACTTCAC CACOGGATIG ATGCCGATGT 

CTAGAAGGAC AGTATTTOGT ATCTCCGCTC TGCTGAAGCC AGTrACCTTC G GAAAAAG AG TTQGTAGCTC TTCMCCQGC AAACAAACC A COGCTGGTAG 
GATCTTCrro TCATAAACCA TAGACGCGAG ACXJACTTCGG TCAATCGAAG CCTTTITCrC AACCATOGAG AACTAGGCOO TTTGTTrGGT GGOGACXATC 

CGGTCGTI-rr TrroTTTCCA AGCAGCAGAT TACGCGCAGA AAAAAAGGAT CTCAAGAAGA TCCTTTGATC TrrTCTAOQG GGTCTGACGC TC^TOGAfl^ 
GcScCAAAA AAACAAACGT TOOTCGTCTA ATGCGCGTCT TTTrtTCCTA GAGTTCTTCT AGGAAACTAG AAAAGATGCC CCAGACTGOG AGTCACCITC 

GAAAACTCAC GTTAAGGGAT TTTOGTCATC AGATTATCAA AAAGGATCTT CACCTAGATC CTTTTAAATT AAAAATGAAG mTAAATCA ATCTAMtGTA 
CTTTTCAGTC CAATTCCCTA AAACCAGTAC TCTAATAGTT TTTCCTAGAA GTGGATCTAG GAAAATTTAA TTTITACTTC AAAATTTAGT TAGATTTCAT 

TATATCAGTA AACTTOGTCT GACAOTTACC AATGCTTAAT CAGTGAGGCA CCTATCTCAG CXSATCTGTCT ATTTCGTTCA TCCATAGTTO CCTGACTCCC 

ttSacSS ctctSatcg ttacgaatta gtcactccgt ggatagagtc gctagacaga taaagcaagt aggtatcaac ggacpgaggg 

CGTCGTCTAG ATAACTAOGA TACGGGAGGG CTTACCATCT GGCCCCAGTG CTGtaATGAT ACCGCGAGAC CCAOGCTCAC CGGCTCCAGA TTTATCAGCA 
SSSIS?C TATtStgS SgCCCTCCC GAATOGTAGA CCGGGGTCAC GAOGnACTA TQGCXSCrCTG GGTGCGAGTG GCOSAGGTCr AAATAGTCGT 

ATAAACCAGC CAGCCGGAAG GGCCGAGCGC AGAAGTGGTC CTGCAACTTT ATCOGCCTCC ATCCAGTCTA TTAATTCTTC CGOGGM^ AGAGTAACTA 
TATTTCGTCG GTCGGCCTTC CCGGCTrCGCG TCTTCACCAG GACGTTOAAA TAGGOGGAGG TAGGTCAGAT AATTAACAAC GGCCCTTOGA TCTCATTCAT 

GTTCGCCAGT TAATAGTITC CGCAACGrTC TTOGCATTOC TACAGGCATC GTGGTGTCAC GCTCGTCGTr TGGTATGGCT TCATTCAGCT COGGTTCC» 
cSgCGOT^S ATTATCAAAC GCOrraCAAC AACCCrrAACG ATCTCaSTAG CACCACAGTG OSAGCAGCAA ACCATACCGA AGTAAGTCGA GGCCAAGGGT 

ACGATCAAGG CGAGTTACAT GATCCCCCAT GTrCTGCAAA AAAGCGGTTA GCTCCITCGG TCCTCCGATC GTTGTCAGAA GTAAGTTOGC CGCAGTGTTA 
TOCTAGTTCC GCTCAATCTA CTAGGGGGTA CAACACGTTT TTTCGCCAAT CGAGGAAGCC AGGAGGCTAG CAACAGTCTT CATTCAACCG GCX3TCACAAT 

TCACrCATGG TTATOGCAGC ACTOCATAAT TCTCTTACTG TCATGCCATC OGTAAGATGC TTTTCTOTGA CTGGTGAGTA CTCAACCAAG TCATTCTGAG 
AGTCAGTACC AATACCGTCG TCACGTATTA AGAGAATGAC AGTACGGTAG GCATTCTAOG AAAAGACACT GACCACTCAT GAGTTGGTTC AGTAAGACTC 

AATAGTCTAT GC3GGCGACCG AGTTCCTCTT GCCOGGOGTC AATACGGGAT AATACOGCGC CACATAGCAG AACTTTAAAA GTGCTCATCA TTG GAAAAC G 
™CaStA cScGCTGGC TCAACGAGAA CGGGCOGCAG TTATGCCCTA TTATCGOGOG GTGTATCGTC TTGAAAnTr CACX5AGTAGT AACCrTTTGC 

TTCrrCGGGG CGAAAACTCT CAAGGATCTT ACCGCTGTTG AGATCCAGTT CGATGTAACC CACTCGTGCA CCCAACTGAT CTTCAGCATC TITTJJOT-C 
AAGAAGCCCC GCTTTTGAGA GTTCCTAGAA TGGCX5ACAAC TCTAGGTCAA GCTACATTOG GTGAGCACGT GGGTTGACTA GAAGTCGTAG AAAATGAAAG 

ACCAGCGTTT CTGGGTCAGC AAAAACAGGA AGGCAAAATG CCGCAAAAAA GGGAATAAGG GCGACACGGA AATGTTCAAT ACTCATACTC TTCCi i i i JiC 
TCGTCGCAAA GACCCACTCG mTTCTCCT TCCXSTTTTAC GGCGTTTTrr CCCTTATTCC OGCTGTGCCT TTACAACTTA TGACTATGAC AAGGAAAAAG 

AATATTATTC AAGCATTTAT CAGGGTTATT GTCTCATGAG OGGATACATA TITGAATGTA TTTA GAAAAA TAAACAAATA GGGGTTCCGC GCACATITCC 
TTATAATAAC TTCGTAAATA CyTCCCAATAA CAGAGTACTC GCCTATGTAT AAACTTACAT AAATCrmT ATrrGTITAT CCCCAAGGCG CXJTGTAAAGG 

CCGAAAAGTG CCACCTGACG TCTAAGAAAC CaTTATTATC ATGACATTAA CCTATAAAAA TAGGCGTATC ACGAGGCCCT TTCGTCTOGC GCGTTTCGGT 
S????Sc gSSaCTG? AGATTCTTTG GTAATAATAG TACTGTAATT GGATATTTIT ATCCGCATAG TGCTCOGGGA AAGCAGAGCG CX5CAAAGCCA 

GATCACGGTC AAAACCTCTG ACACATCCAG CTCCCGGAGA CGGTCACAGC TTGTCrGTAA GOGGATGCCG GGAGCAGACA AGCCCGTCAG GGCGCGTCAG 

ctaEtgccac ttttggagac tctctacgtc gagggcctct gccagtgtcg aacagacatt ogcctaccgc cctcgtctot togggcagtc ccgcgcagtc 
CGGGTCTTCG cgggtctcgg ggctcgctta actatgcggc atcagagcag attgtactga gagtgcacca tatgoggtgt gaaataccgc acagatccgt 

GCCCACAACC GCCCACAGCC CCGACCGAAT TGATACGCCG TAGTCTCGTC TAACATGACT CTCACCTGGT ATAOGCCACA CTTTATGGOG TGTCTACXSCA 

aaggagaaaa taccgcatca ggcgccattc gccattcagg ctgcgcaact gttgggaagg gcxsatcggtg ogggcctctt cgcta-itacg raccTCGOG 

TrCCTCTTTT ATCGCGTAGT CCGCGGTAAG CX3GTAAGTCC GACGCGTTGA CAACCCITCC OGCTAGCCAC GCCOGGAGAA GCGATAATGC GGTCGACOGC 

AAAGGGGGAT GTCCTCCAAG GCGATTAAGT TCGGTAACGC CAGGGmTC CCAGTCACGA CGTTGTAAAA CGACGGCCAG TGAATTGTAA TACGACTCAC 
TTTCCCCCTA CACGACGTTC CGCTAATTCA ACCCATTGCG GTCCCAAAAG GGTCAGTGCT GCAACATTTT GCTGCCGGTC ACTTAACATT ATGCTGAGTG 
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